INTRODUCTION {#sec1-1}
============

Malocclusion is defined as the false arrangement of teeth in any three planes of space. Edward Hartley Angle, father of modern orthodontics, classified malocclusion in the anteroposterior plane based on the dental component and ignoring the skeletal component. A Class II malocclusion may be skeletal or dental or may be a combination of skeletal and dental components. The Class II malocclusion is classified into division 1 and division 2 based on the axial inclination of upper anteriors. Apart from these basic features, there are no characteristic features pertaining to Class II division 2 in the literature. The Class II division 2 malocclusion occurs the least often, and obtaining the sample for the purpose of evaluation has always remained a critical issue. Although Angle classified the malocclusion in 1890s, there is still lack of clarity regarding the pathognomonic features of Class II division 2 malocclusion.

Moores *et al*.,\[[@ref1]\] Buschang *et al*.,\[[@ref2]\] and Walkow and Peck\[[@ref3]\] evaluated the dental casts of Class II division 1 and division 2 and concluded that Class II division 2 malocclusion shows reduced intercanine width. Pancherz *et al*.\[[@ref4]\] evaluated the cephalometric parameters between these two groups and concluded that mandibular retrognathism was a common clinical entity in both the groups.

In the 21^st^ century, it is imperative for every dentist/orthodontist to follow the treatment principles and/or mechanotherapy based on the evidence available. According to Profitt, "the orthodontic practitioner is akin to the scientist who must continually evaluate new recent findings." Therefore, it is very important to get acquainted with the characteristic features of particular malocclusion, as this may help the clinician opting for better treatment planning.

The aim of this study is to differentiate the cephalometric and arch width parameters between Angle\'s Class II division 1 and Angle\'s Class II division 2 malocclusion groups to comprehend the diagnostic features of Class II division 2 malocclusion.

MATERIALS AND METHODS {#sec1-2}
=====================

The study models and the lateral cephalograms needed for the study were obtained from the hospital records of Vishnu Dental College, Bhimavaram and Geetam\'s Dental College, Visakhapatnam. A total of 582 pre-treatment records (study models and cephalograms) were obtained, with age of the patients ranging from 15 to 22 years. Out of these, 11 pre-treatment records were excluded because of lack of clarity. In the rest of the sample, 283 were Class II division 1 and 288 were Class II division 2 malocclusions.

The inclusion criteria were bilateral full cusp Class II molar relationship, with all the permanent teeth erupted and no history of previous orthodontic treatment, and an increased overjet and overbite greater than 5 mm and 4 mm, respectively, for Class II division 1 malocclusion and an overjet of 3 mm and 100% overbite for Class II division 2 group of malocclusion.

The lateral cephalograms were analyzed by using digiceph software. The arch width parameters were analyzed by using digital vernier calipers.

An unpaired Student\'s "*t*" test was done to compare the cephalometric and arch width parameters between both the groups of malocclusion.

RESULTS {#sec1-3}
=======

Intragroup evaluation was done to rule out the effect of gender within the study groups. After confirming that there was no effect of gender in either of the study groups, the males and females in either of the study groups were combined to evaluate the cephalometric and arch width parameters.

The cephalometric parameters \[Figure [1a](#F1){ref-type="fig"}--[1d](#F1){ref-type="fig"} and [Table 1](#T1){ref-type="table"}\] showed a statistically significant difference with respect to skeletal vertical parameters (Jarabak\'s ratio, lower anterior facial height, and mandibular plane angle) and dental parameters.

![(a) Skeletal sagittal parameters. (b) Skeletal vertical parameters -- angular. (c) Skeletal vertical parameters -- linear. (d) Dental parameters and soft tissue parameters. (e) Maxillary arch width parameters. (f) Mandibular arch width parameters](JISPCD-4-105-g001){#F1}

###### 

Mean comparison of cephalometric parameters between class II division 1 and class II division 2 groups

![](JISPCD-4-105-g002)

The maxillary arch width parameters \[[Figure 1e](#F1){ref-type="fig"} and [Table 2](#T2){ref-type="table"}\] were increased in Angle\'s Class II division 2 group of malocclusion with a statistically significant difference. There was no significant difference with respect to the mandibular arch width parameters \[[Figure 1f](#F1){ref-type="fig"} and [Table 2](#T2){ref-type="table"}\].

###### 

Mean comparison of arch width parameters between class II division 1 and class II division 2 groups

![](JISPCD-4-105-g003)

DISCUSSION {#sec1-4}
==========

It was around 1950s that studies were conducted in the Department of Orthodontics, University of Illinois to know the dental and skeletal patterns in different classes of malocclusion.\[[@ref5][@ref6]\] Vallera and Nelson\[[@ref7]\] reported that the information obtained from cephalometric analyses facilitates the treatment decisions of orthodontists. Staley *et al*.\[[@ref8]\] and Sergl *et al*.\[[@ref9]\] described that the arch width and also the apical bases have a diagnostic potential. Hence, we have evaluated both cephalometric and arch width parameters in this study.

Cephalometric parameters {#sec2-1}
------------------------

The cephalometric parameters are shown in Figure [1a](#F1){ref-type="fig"}-[d](#F1){ref-type="fig"}.

The SNA, SNB, and ANB angles were measured in both the groups because of their importance in orthodontic diagnosis. Other cephalometric parameters were adopted from McNamara analysis\[[@ref10]\] and Schwartz analysis\[[@ref11]\] as these parameters help in analyzing the relative size and position of bony bases. The dental parameters included in the study were upper incisor to sella-nasion plane (UI-SN plane) and lower incisor to mandibular plane (mandibular plane is taken from gonion to menton). According to Howell,\[[@ref12]\] the soft tissue morphology influences the underlying dental structures; hence, the soft tissue parameters like facial angle, skeletal convexity, H-line angle, and lower lip to Rickett\'s E-line were included as a part of the study.

The sagittal parameters \[[Figure 1a](#F1){ref-type="fig"}, [Table 1](#T1){ref-type="table"}\] did not show any statistically significant difference between the study groups. Both the groups were shown to have orthognathic maxilla with mild retrognathic mandible. These results were in accordance with those of Pancherz *et al*.\[[@ref4]\] and Isik *et al*.\[[@ref13]\] and were in contrast to those of Rosenblum,\[[@ref14]\] Demisch *et al*.,\[[@ref15]\] and Peck *et al*.\[[@ref16]\] The concept of posterior mandibular displacement was not seen in the study population.

The skeletal vertical parameters \[[Figure 1b](#F1){ref-type="fig"}\] showed a clear hypodivergent growth pattern with decreased lower anterior facial height in Class II division 2 group of malocclusion \[[Table 1](#T1){ref-type="table"}\]. This is in accordance with the reports of Houston,\[[@ref17]\] Pancherz *et al*.,\[[@ref4]\] Karlsen,\[[@ref12]\] and Peck *et al*.\[[@ref16]\] This forward growth rotation in Class II division 2 malocclusion may be because of lack of incisor support.

The upper central incisors were clearly retroclined in the Class II division 2 group in accordance with the definition of Angle\'s Class II division 2 malocclusion. Lower incisors were mildly proclined or near normal in both the study groups \[[Table 1](#T1){ref-type="table"}\]. These results were in accordance with those reported by Thompson.\[[@ref18]\]

The soft tissue parameters \[[Figure 1d](#F1){ref-type="fig"}, [Table 1](#T1){ref-type="table"}\] did not show any statistically significant difference between the groups except for the linear measurement of lower lip to Rickett\'s E-line. The lower lip was slightly behind the Rickett\'s E-line in Class II division 2 group. This might be the reason for the prominent chin, deep mentolabial sulcus, and increased risk of relapse (excessive pressure exerted by lower lip on the upper anteriors)\[[@ref19]\] observed in patients with Class II division 2 malocclusion.

The maxillary arch width parameters \[[Figure 1e](#F1){ref-type="fig"} and [Table 2](#T2){ref-type="table"}\] were increased with respect to intercanine width, intermolar width, and also basal arch width at canines and molars in Class II division 2 group of malocclusion. The present results were in accordance with those of Buschang *et al*.,\[[@ref2]\] Staley *et al*.,\[[@ref8]\] and Sayin and Turkkahraman.\[[@ref20]\] As there is increase in the maxillary arch widths, the orthodontist should preferably opt for a non-extraction mode of therapy, unless the profile of the patient demands for an extraction.

The mandibular arch width parameters \[[Figure 1f](#F1){ref-type="fig"} and [Table 2](#T2){ref-type="table"}\] did not show any statistically significant difference between the two groups of malocclusion. As there is normal or increased maxillary arch width and narrowing of mandibular arch width, there are high chances for the occurrence of crowding in the lower arch in Class II division 2 group. This may necessitate a single incisor extraction most often.

Limitations {#sec2-2}
-----------

As per the soft tissue paradigm, the extraoral features of the patient are the main determinant criteria for the treatment plan. The main limitation of the study is that we have concentrated only on the cephalograms and study models, not considering the clinical examination.

We had concentrated only on the local population in the study, and therefore, some results may be contradicting with the universal scenario.

CONCLUSION {#sec1-5}
==========

The pathognomonic features of Angle\'s Class II division 2 group of malocclusion by which it can be differentiated from Angle\'s Class II division 1 are as follows:

Orthognathic maxilla and a mild retrognathic mandibleMarked horizontal growth pattern with forwardly rotated mandibular baseSkeletal deep biteRetroclined upper incisors with near-normal lower anteriorsLower lip placed slightly behind E-line with prominent chinIncreased maxillary arch width parameters (intercanine and intermolar width, basal arch width at canines and molars)Restricted mandibular arch width, and hence, increased chances for crowding in the lower arch.
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